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20.-ABSTRACT (Continue on reverse side If necessary and Identify by block number)
'A capillary-pore electrode with an optically transparent window for in situ viewing is used to screen three dental amalgams for their corrosion resistance. Results are in accord with more extensive clinical findings. Examinations by SEM and elemental microprobe show that a preferential corrosion of the poorly resistant tin-bearing phases involves dissolution of Sn with subsequent diffusion and deposition of an SnO hydrate preferentially on the gamma-one phase as a uniform, masking layer.
-2--principal steps involved in the corrosion process. Notably, Sarkar and Greener (1,2) have detailed the electrochemistry of conventional dental amalgams, showing that the height of the current density peak in the active regime is related to the amount of gamma-two phase**, while Marek and Hochman (3-) have examined governing reactions and indicated how elementary tin and copper appear to exert their independent potentials in determining regimes of active, passive, and transpassive behavior.
The new dispersion alloys have also received considerable attention (4-10).
Assuming that marginal breakdown is hastened by the onset of electrochemical corrosion at the crevice between amalgam and tooth, Marek and Hochman (5, 11) conducted experiments within small crevices and determined that significant reduction in pH and increase in chloride ion concentration can occur within the crevice during the progress of corrosion. Oxygen depletion and acidification within crevices are known to enhance corrosion (12, 13) . These observations suggest that more detailed examinations are needed into the modes of dental crevice corrosion, in order that the corrosion penetration depth and reaction intensity profile within the crevice may be more specifically related to transport, kinetic, and geometrical parameters.
** Sarkdr and Greener present a comprehensive discussion describing amalgamation and metallic phases in dental restorations (2). In tnis study various dental alloys were placed in a wellcharacterized, known geometry of a capillary pore or crevice with an optically transparent window and then subjected to electrochemically induced corrosion at one end. This method was previously pioneered by others (11, 14, 15) and is modified here to observe the effects of several electrolytes with one specimen. The progress of corrosion was observed in situ by optical microscopy, and afterwards by scanning electron microscopy (SEM) and with elemental microprobe analyses. The current and overpotential usually diminish rapidly at some distance from the mouth of the pore so that the gradation in morphological manifestations along the pore could be examined and correlated with the extent and mode of the corrosion. During the optical microscopy, the coulombic input was pulsed so that the corrosion process could be stopped at any time to more accurately identify phases in their sequential involvement.
MATHEMATICAL CHARACTERIZATION
DeLevie (16) and others (17, 18) have indicated how the penetration depth of electrochemical reaction, L, in a pore or crevice
can be approximately related to the crevice's cross sectional area, c, and perimeter, p, in terms of electrolyte resistivity, P, exchange current density, io, temperature, T, Faraday's constant, F, gas constant, R, and the number of exchanged electrons, n. the calibrated reticule attachment of the microscope. After the passage of a preselected current at a preselected time interval, the surface of the anodic specimen was examined at 10 to 100 x and the extent of penetration of visible reaction product was measured.
This procedure was repeated until the reaction front exhibited by visible corrosion product had developed well within the pore.
After concluding experiments with one slot, the cover slide was removed, and the slot was carefully dried with tissue. Then,
another slot was filled with another electrolyte and the sequence of testing repeated. When the group of five solutions was tested with one amalgam, the Teflon tape was removed, the specimen washed in triply distilled water, air dried, and then prepared for SEM* analyses.
RESULTS AND DISCUSSION
Screening dental alloys.--In Table I Typically, corrosion products were visible at low magnification, up to 100 X, forming a darker zone near the cathode. For Microalloy, the very first application of current resulted in total penetration across the specimen along the crevice with a thin white film, as indicated by the "larger than 0.6 cm" notation, Table I . As subsequent charges were applied, there was an increase in thickness of the corrosion product on Microalloy.
Corrosion mode.--For Dispersalloy and New True Dentalloy, there was a distinct gradation in corrosion activity along each crevice or capillary space. At the edge of the specimen nearest to the cathode a dark area appeared early and extended into the crevice as additional pulses were applied. Ahead of the dark area, a light zone penetrated and was measured, resulting in the penetration depths of Table I .
Based upon previous work (23) it was anticipated that surface regions of the specimens in the recesses of the pore that were just beginning to undergo corrosion would give the most meaningful clues to the corrosion mode, i.e., where product had not yet masked the surface and where current densities are relatively low. The polarization and local transfer current density normally decrease rapidly with penetration distance into a capillary pore, and the inceptions of In the remote end of the crevice or capillary pore it is easier to establish transport modes and processes that occur during the induced corrosion. Fig. 4a shows a 500 X magnification of Dispersalloy, and it is clear that corrosion is initiated in the Cu 6 Sn 5 zone which was previously formed around the dispersed eutectic Ag-Cu spheres during amalgamation as previously observed (5).
At the higher magnification, Fig. 4b , a depression appears along the 
